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PASSENGER DETECTING APPARATUS FOR 
VEHICLE 

BACKGROUND OF THE INVENTION 

1) Field of the Invention 
The present invention relates to a vehicle passenger 

detecting apparatus Which makes a decision on a state of a 
passenger (including a driver) sitting on a seat of a vehicle 
and transmits the state information to a vehicle passenger 
protecting apparatus. 

2) Description of the Related Art 
So far, there has been proposed a vehicle passenger 

detecting apparatus in Which a load sensor is placed under a 
vehicle seat to detect a variation of pressure stemming from 
a passenger load for making a decision on a state of a 
passenger. In such a apparatus, a drift of the measurement 
reference (standard) for load sensor output can occur due to 
the mechanical accustomiZation of a load sensor and a seat 

component, applied mechanical repeated vibrations, applied 
mechanical impacts, environmental variations such as varia 
tions of temperature and humidity, and aging. In addition, 
When a drift of the measurement reference occurs, difficulty 
is experienced in making an accurate decision on the pas 
senger state through the use of that load sensor. Therefore, 
for the accurate decision on the passenger state, there is a 
need to correct an unoccupied-seat reference serving as a 
measurement reference by precisely detecting an unoccu 
pied seat and detecting a variation of an 0-kg load output. 

So far, in consideration of such objects, there has been 
proposed a technique in Which, in addition to a load sensor 
placed under a seat, a mat-type passenger presence/absence 
discrimination sensor is placed under a surface of a hip 
supporting portion of a seat to make a decision/detection on 
an unoccupied state of the seat and, When a passenger is 
absent on the seat, a correction is made With respect to the 
measurement data from a load sensor (see Japanese Patent 
Laid-Open No. 2000-302003). This conventional technique 
can precisely detect the fact that a seat is in an unoccupied 
state, thereby correcting an unoccupied-seat reference. 

There is a problem Which arises With the conventional 
technique disclosed in Japanese Patent Laid-Open No. 2000 
302003, hoWever, in that the employment of the unoccupied 
seat discrimination sensor and the load sensor increases the 
number of components of a vehicle seat, Which leads to 
increasing the number of assembling steps and the cost of 
parts. 

SUMMARY OF THE INVENTION 

The present invention has been developed With a vieW to 
eliminating such a problem, and it is therefore an object of 
the invention to provide a vehicle passenger detecting appa 
ratus With a simple construction capable of detecting an 
unoccupied state through the use of an existing signal in a 
vehicle for making a correction of an unoccupied-seat 
reference. 

For this purpose, in accordance With an aspect of the 
present invention, there is provided a vehicle passenger 
detecting apparatus in Which a load sensor is provided to 
detect a load acting on a vehicle seat on the basis of a 
distortion of a seat adjuster portion so that a load detection 
value taken When the vehicle seat is in an unoccupied state 
is stored as an unoccupied-seat reference value in advance 
and a state of a seated passenger on the vehicle seat is 
detected on the basis of a relative value betWeen a load 
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2 
detection value from the load sensor and the unoccupied 
seat reference value, the apparatus being characteriZed by 
comprising reference correcting means for, in a case in 
Which an ignition key sWitch and a buckle sWitch are in off 
conditions (turning-off conditions) and a load detection 
value from the load sensor in the off conditions falls beloW 
an unoccupied-seat load value set in advance, correcting the 
unoccupied-seat reference value through the use of the load 
detection value from the load sensor. 

Thus, When both the ignition key sWitch and buckle 
sWitch are in the off conditions and a load detection value 
obtained by the load sensor in the off conditions falls beloW 
the unoccupied-seat load value set in advance, the reference 
correcting means corrects the unoccupied-seat reference 
value through the use of the load detection value obtained by 
the load sensor. In this case, since the ignition key sWitch is 
in the off condition, a detection of the fact that the vehicle 
is in a stopping condition becomes possible. Moreover, since 
the buckle sWitch is in the off condition, a detection of the 
fact that a vehicle seat belt is in an unfastened condition 
becomes possible. Still moreover, because of making it a 
condition that a load detection value from the load sensor in 
the off conditions falls beloW an unoccupied-seat load value 
set in advance, a detection of the fact that a passenger does 
not sit on the vehicle seat and a heavy baggage or the like 
does not exists on the vehicle seat becomes possible. That is, 
in a case in Which not only the vehicle is in a stopping 
condition but also a passenger does not sit on the vehicle seat 
and even a heavy baggage or the like does not exists on the 
vehicle seat, an unoccupied-seat state is recogniZable, and 
the unoccupied-seat reference value is corrected on the basis 
of a load detection value from the load sensor in this state. 
Moreover, While the vehicle is moving, a state of a seated 
passenger on the vehicle seat is detected on the basis of a 
relative value betWeen the load detection value from the load 
sensor and the corrected unoccupied-seat reference value. 

Accordingly, even if a drift of an unoccupied-seat refer 
ence value for load sensor output can occur due to the 
mechanical accustomiZation of a seat adjuster portion, 
applied mechanical repeated vibrations, applied mechanical 
impacts, environmental variations such as variations of 
temperature and humidity, and aging, the unoccupied-seat 
reference value is securely corrected by the reference cor 
recting means, Which enables a state of a seated passenger 
to be detected With high accuracy. Moreover, When the 
vehicle is in a stopping condition, it is possible to more 
stably correct the unoccupied-seat reference value on the 
basis of a stabler lead detection value from the load sensor 
Without receiving in?uence of vibrations due to the engine 
revolution or the like or electrical noises. Still moreover, 
because of the employment of signals from the ignition key 
sWitch and the buckle sWitch Which are the existing signals 
in a vehicle, there is no need to additionally use a sensor or 
the like for the detection of the unoccupied state, thus 
avoiding an increase in assembling steps and cost. 

In addition, in accordance With a further aspect of the 
present invention, there is provided a vehicle passenger 
detecting apparatus comprising a seat track interposed 
betWeen a ?oor and a seat cushion frame to make the seat 
cushion frame movable in longitudinal directions of a 
vehicle With respect to the ?oor and a load sensor for 
detecting a load acting on the seat cushion frame on the basis 
of a displacement of the seat cushion frame With respect to 
an upper rail of the seat track, Wherein a load detection value 
taken When a vehicle seat is in an unoccupied state is stored 
as an unoccupied-seat reference value in advance and a state 
of a seated passenger on the vehicle seat is detected on the 
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basis of a relative value between a load detection value from 
the load sensor and the unoccupied-seat reference value, the 
apparatus being characterized by comprising reference cor 
recting means for, in a case in Which an ignition key sWitch 
and a buckle sWitch are in off conditions and a load detection 
value from the load sensor in the off conditions falls beloW 
an unoccupied-seat load value set in advance, correcting the 
unoccupied-seat reference value through the use of the load 
detection value from the load sensor. 

Thus, When both the ignition key sWitch and buckle 
sWitch are in the off conditions and a load detection value 
obtained by the load sensor in the off conditions falls beloW 
the unoccupied-seat load value set in advance, the reference 
correcting means corrects the unoccupied-seat reference 
value through the use of the load detection value obtained by 
the load sensor. In this case, the state Where the ignition key 
sWitch is in the off condition signi?es the fact that the 
vehicle is in a stopping condition. Moreover, the state Where 
the buckle sWitch is in the off condition signi?es the fact that 
a vehicle seat belt is in an unfastened condition. Still 
moreover, the state Where a load detection value from the 
load sensor in the off conditions falls beloW an unoccupied 
seat load value set in advance signi?es the fact that a 
passenger does not sit on the vehicle seat and a heavy 
baggage or the like does not eXists on the vehicle seat. That 
is, in a case in Which not only the vehicle is in a stopping 
condition but also a passenger does not sit on the vehicle seat 
and even a heavy baggage or the like does not eXists on the 
vehicle seat, an unoccupied-seat state is recogniZable, and 
the unoccupied-seat reference value is corrected on the basis 
of a load detection value from the load sensor in this state. 
Moreover, While the vehicle is moving, a state of a seated 
passenger on the vehicle seat is detected on the basis of a 
relative value betWeen the load detection value from the load 
sensor and the corrected unoccupied-seat reference value. 

Accordingly, even if a drift of an unoccupied-seat refer 
ence value for load sensor output can occur due to the 
mechanical accustomiZation of the seat track and the seat 
cushion frame, applied mechanical repeated vibrations, 
applied mechanical impacts, environmental variations such 
as variations of temperature and humidity, and aging, the 
unoccupied-seat reference value is securely corrected by the 
reference correcting means, Which enables a state of a seated 
passenger to be detected With high accuracy. Moreover, 
When the vehicle is in a stopping condition, it is possible to 
more stably correct the unoccupied-seat reference value on 
the basis of a stabler lead detection value from the load 
sensor Without receiving in?uence of vibrations due to the 
engine revolution or the like or electrical noises. Still 
moreover, because of the employment of signals from the 
ignition key sWitch and the buckle sWitch Which are the 
eXisting signals in a vehicle, there is no need to additionally 
use a sensor or the like for the detection of the unoccupied 
state, thus avoiding an increase in assembling steps and cost. 

Still additionally, according to a further aspect of the 
present invention, in the vehicle passenger detecting 
apparatus, the unoccupied-seat reference value is stored in a 
reWritable-type non-volatile memory. 

Therefore, the unoccupied-seat reference value to be 
stored in the non-volatile memory is reWritten Whenever a 
correction of the unoccupied-seat reference value takes 
place, and, even after the poWer-off, the stored contents are 
maintainable. 

Yet additionally, according to a further aspect of the 
present invention, in the vehicle passenger detecting 
apparatus, the reference correcting means does not correct 
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4 
the unoccupied-seat reference value in a case in Which the 
load detection value from the load sensor When both the 
ignition key sWitch and the buckle sWitch are in off condi 
tions eXceeds a predetermined threshold. 

Since it is considered that the case in Which the load 
detection value from the load sensor When both the ignition 
key sWitch and the buckle sWitch are in off conditions 
eXceeds a predetermined threshold corresponds to a case in 
Which some abnormality such as a trouble of the load sensor 
or in?uence of a noise occurs, the correction of the 
unoccupied-seat reference value is inhibited in such 
situations, thereby preventing the unoccupied-seat reference 
value based on an abnormal detection value from being 
stored. 

Moreover, according to a further aspect of the present 
invention, the vehicle passenger detecting apparatus further 
comprises abnormality history storing means for storing 
abnormality history information indicative of a detection of 
an abnormal value in a case in Which the load detection 
value from the load sensor When both the ignition key sWitch 
and the buckle sWitch are in off conditions eXceeds a 
predetermined threshold, and the reference correcting means 
does not correct the unoccupied-seat reference value When 
the abnormality history information is stored in the abnor 
mality history storing means. 

Thus, When the abnormality history information is stored 
in the abnormality history storing means, since the reliability 
of the present load detection value from the load sensor is 
considered to be loW, the correction of the unoccupied-seat 
reference value is inhibited in such a case, thereby avoiding 
the storing of the unoccupied-seat reference value based on 
the loW-reliability detection value. 

Still moreover, according to a further aspect of the present 
invention, in the vehicle passenger detecting apparatus, the 
reference correcting means automatically corrects the 
unoccupied-seat reference value on a predetermined cycle. 

Thus, since the reference correcting means automatically 
corrects the unoccupied-seat reference value on a predeter 
mined cycle, a state of a seated passenger is detectable 
through the use of the latest unoccupied-seat reference value 
at all times. 

In addition, according to a further aspect of the present 
invention, in the vehicle passenger detecting apparatus, the 
reference correcting means is operated in a loW poWer 
consumption mode during a Waiting period in the case of the 
unoccupied-seat reference value being automatically cor 
rected on the predetermined cycle. 

Thus, in a case in Which the unoccupied-seat reference 
value is automatically corrected on the predetermined cycle, 
the reference correcting means is operated in a loW poWer 
consumption mode during a Waiting period, Which can 
suppress the poWer consumption. 

Still additionally, according to a further aspect of the 
present invention, in the vehicle passenger detecting 
apparatus, the reference correcting means is operable 
through the use of a battery mounted in the vehicle. 

Thus, since the reference correcting means is operable 
With the vehicle battery, there is no need to use a poWer 
source additionally, and since the reference correcting 
means is operated in a loW poWer consumption mode during 
the Waiting period in the case of the automatic correction of 
the unoccupied-seat reference value to be implemented 
When the ignition key sWitch is in an off condition, it is 
possible to reduce the poWer consumption of the vehicle 
battery. 

Yet additionally, according to a further aspect of the 
present invention, in the vehicle passenger detecting 
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apparatus, a load detection value from the load sensor is 
stored in time series, and the reference correcting means 
corrects the unoccupied-seat reference value through the use 
of a plurality of load detection values taken in time series. 

Thus, since the reference correcting means corrects the 
unoccupied-seat reference value through the use of a plu 
rality of load detection values taken in time series, the 
in?uence of noise or the like is surely reducible, Which 
enables the unoccupied-seat reference value to be corrected 
With higher accuracy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and features of the present invention Will 
become more readily apparent from the folloWing detailed 
description of the preferred embodiment taken in conjunc 
tion With the accompanying draWings in Which: 

FIG. 1 is a block diagram shoWing a hardWare con?gu 
ration of a vehicle passenger detecting apparatus according 
to an embodiment of the present invention; 

FIG. 2 is an plan vieW illustratively shoWing locations of 
components of the vehicle passenger detecting apparatus 
according to the embodiment in a vehicle; 

FIG. 3 is a perspective vieW shoWing locations of the 
components of the vehicle passenger detecting apparatus 
according to the embodiment in the vehicle; 

FIG. 4 is a block diagram schematically shoWing a How 
of correction of an unoccupied-seat reference value accord 
ing to the embodiment; 

FIG. 5 is a How chart shoWing a How of an automatic 
correction routine for an unoccupied-seat reference value 
according to the embodiment; 

FIG. 6 is a How chart shoWing a How of the automatic 
correction routine for an unoccupied-seat reference value 
according to the embodiment; and 

FIG. 7 is a graphic illustration of a variation of dissipation 
current in the implementation of the automatic correction 
routine according to the embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A vehicle passenger detecting apparatus according to an 
embodiment of the present invention Will be described 
hereinbeloW With reference to the draWings. FIG. 1 is a 
block diagram shoWing a hardWare con?guration of a 
vehicle passenger detecting apparatus according to this 
embodiment, FIG. 2 is an plan vieW illustratively shoWing 
locations of components constituting the vehicle passenger 
detecting apparatus according to the embodiment in a 
vehicle, and FIG. 3 is a perspective vieW shoWing locations 
of the components of the vehicle passenger detecting appa 
ratus in the vicinity of a vehicle seat (portion surrounded by 
an alternate long and short dash line in FIG. 2) in the vehicle. 

As FIG. 1 shoWs, a vehicle passenger detecting apparatus, 
generally designated at reference numeral 1, is made up of 
a passenger detection electronic control unit (Which Will be 
referred to hereinafter as a “passenger detection ECU”) 10 
and four distortion-type load sensors 21, 22, 23 and 24. The 
distortion-type load sensors 21 to 24 constitute the load 
sensor in the present invention. 

The passenger detection ECU 10 is placed under a vehicle 
seat 5 (see FIGS. 2 and 3) and, as shoWn in FIG. 1, is 
composed of a CPU (Central Processing Unit) 11, a 5-V 
poWer supply source 12, a non-volatile memory 13, a buckle 
sWitch interface (I/F) 14, a communication interface (I/F) 15 
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6 
and a load sensor interface (I/F) 16. Although in FIGS. 2 and 
3 the vehicle passenger detecting apparatus 1 is located at an 
assistant driver’s seat, it is also appropriate that the appa 
ratus 1 is located at another seat. For example, in consider 
ation of the extendibility of the system, it is also preferable 
that the vehicle passenger detecting apparatus 1 according to 
this embodiment is placed at the driver’s seat, a rear seat or 
the like. 
The CPU 11 is connected to an ignition key sWitch 

(IG-SW) 42 connected to a vehicle battery 41 so that the 
sWitching betWeen its activation and stop is made in accor 
dance With an on/off signal from the ignition key sWitch 42, 
and operates in response to poWer supply from the 5-V 
poWer supply source 12. The CPU 11 internally includes a 
ROM 11a and a RAM 11b, and reads out a passenger 
detection processing program and an automatic correction 
processing routine from the ROM 11a and implements it. 
The RAM 11b has an area to be used as a Work area by the 
CPU 11, and others. 
The 5-V poWer supply source 12 is for supplying poWer 

for operations to internal circuits of the passenger detection 
ECU 10, and is connected to tWo poWer supply systems: a 
poWer supply system from the vehicle battery 41 serving as 
an operating poWer supply source and a poWer supply 
system from the ignition key sWitch 42 connected to the 
vehicle battery 41. 

The non-volatile memory 13 is of a reWritable type, and 
the stored contents therein are electrically reWritable. The 
non-volatile memory 13 stores unoccupied-seat reference 
values and abnormality history information Which Will be 
described later. 
The buckle sWitch I/F 14 is connected through a commu 

nication line to a buckle sWitch 31, and is an interface circuit 
having a function to receive an on/off signal from the buckle 
sWitch 31 through the communication line and to put it in the 
CPU 11. 
The communication I/F 15 is connected through a com 

munication line to a vehicle passenger protection control 
unit 43 for controlling a vehicle passenger protecting device 
such as an air bag, and is an interface circuit having a 
function to transmit a decision result on a passenger state 
obtained in the CPU 11 through the communication line to 
the vehicle passenger protection control unit 43. 
As shoWn in FIGS. 2 and 3, the load sensors 21 to 24 are 

placed at a right-side front portion, a right-side rear portion, 
a left-side front portion and a left-side rear portion under the 
vehicle seat 5, respectively, and each is made to output a 
load, applied to each portion of the vehicle seat 5, in the form 
of an analog voltage signal. In more detail, as shoWn in FIG. 
3, in the interior of the vehicle, seat tracks 51 and 52 are 
?xedly secured onto a ?oor of the vehicle, and each of the 
seat tracks 51 and 52 is composed of a seat track loWer rail 
49, 50 ?xed to the ?oor of the vehicle and a seat track upper 
rail 47, 48 made to alloW the vehicle seat 5 slide forWardly 
and rearWardly. The load sensors 21 to 24 are placed 
betWeen the seat track upper rail 47, 48 and seat cushion 
frames 26, and are designed to detect a load acting on the 
seat cushion frames 26 on the basis of displacement of the 
seat cushion frames 26 With respect to the seat track upper 
rail 47, 48. Moreover, the distortion-type load sensors 21 to 
24 are made to operate in response to a poWer supply from 
the aforesaid 5-V poWer supply source 12 in the passenger 
detection ECU 10. 
The seat tracks 51, 52 and the seat cushion frames 26 

constitute the seat adjuster portion in the present invention. 
The vehicle passenger protection control unit 43 is for 

executing spread control on an air bag 44 serving as a 
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vehicle passenger protecting device, and as shown in FIGS. 
2 and 3, is placed in the interior of the vehicle and is 
connected through a communication line to a communica 
tion I/F 15 of the passenger detection ECU 10. In a case in 
Which a G sensor (not shoWn) detects the occurrence of 
collision of a vehicle, the vehicle passenger protection 
control unit (air bag ECU) 43 executes the spread control on 
the air bag 44 , i.e., bag spread implementation/stop control 
or bag spreading quantity control according to the type of a 
passenger (adult, child, or the like), in accordance With a 
state of a passenger from the passenger detection ECU 10. 

For example, When the information on passenger state 
from the passenger detection ECU 10 indicates “unoccupied 
seat”, the vehicle passenger protection control unit 43 does 
not execute the bag spreading irrespective of a detection of 
a vehicle collision. Moreover, When a vehicle collision is 
detected and the passenger state indicates “adult”, the 
vehicle passenger protection control unit 43 executes control 
for spreading the bag maximally. On the other hand, if a 
vehicle collision is detected and the passenger state indicates 
“child”, the vehicle passenger protection control unit 43 
controls the bag spread to an appropriate degree. 

Secondly, referring to FIGS. 4 to 6, a description Will be 
given hereinbeloW of processing for automatically correct 
ing an unoccupied-seat reference value according to this 
embodiment. In this case, the “unoccupied-seat reference 
value” is a value forming a load measurement standard in the 
vehicle seat 5, and corresponds to a load sensor output at 
O-kg load. In the folloWing description, the data obtained by 
correcting an unoccupied-seat reference value according to 
automatic correction processing Will be referred to as 
“unoccupied-seat reference value correction data” or 
referred to simply as “correction data”. 

FIG. 4 is a block diagram schematically shoWing condi 
tions of the correction of an unoccupied-seat reference value 
and steps to be implemented until the unoccupied-seat 
reference value correction data is stored in a non-volatile 
memory. That is, the unoccupied-seat reference value cor 
rection is made When 1) the ignition key sWitch 42 is in an 
off state, 2) the buckle sWitch 31 is in an off state, 3) a load 
taken When the sWitches 42 and 31 are the off states falls 
beloW a predetermined unoccupied-seat load and 4) a load is 
in a normal load range. That is, the unoccupied-seat refer 
ence value correction is satis?ed When the AND conditions 
of 1) to 4) are satis?ed. After the measurement of lead data 
and the calculation of correction data based on the load data, 
the correction data is stored in the non-volatile memory 13. 

Furthermore, referring to How charts of an automatic 
correction processing routine of FIGS. 5 and 6, a detailed 
description Will be given hereinbeloW of the automatic 
correction processing on an unoccupied-seat reference 
value. The CPU 11 reads out this routine from the ROM 11a 
and implements it When, in a state of a normal operating 
mode in Which the ignition key sWitch 42 is in an on 
condition (turning-on condition) and a decision is made on 
a passenger on the vehicle seat 5, the ignition key sWitch 42 
is turned off. 
When this routine is read out therefrom, a loW poWer 

consumption mode ?rst starts (step 1, Which Will be referred 
to simply as “S1”, and the other steps as Well as this step 1). 
In this case, the “loW poWer consumption mode” signi?es an 
operating mode in Which the CPU 11 operates at a current 
value loWer than usual, and only a time measuring operation 
for an automatic correction interval is conducted during this 
mode. 
When the loW poWer consumption mode starts, an auto 

matic correction interval timer “ACT” is cleared (initialiZed) 
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8 
(S2). The timer “ACT” conducts the counting operation 
(S3), and a decision is made as to Whether or not the timer 
“ACT” reaches a prescribed automatic correction interval 
time (Which Will be referred to hereinafter as a “prescribed 
time”) (S4). If it does not reach the prescribed time (S4: No), 
the steps 3 and 4 are implemented repeatedly. In this case, 
for example, the prescribed time is set at approximately one 
hour. In this connection, the prescribed time depends on the 
With-time magnitude of an actual correction quantity. 
On the other hand, When the timer “ACT” reaches the 

prescribed time (S4: Yes), the loW poWer consumption mode 
comes to an end (S5), and the automatic correction mode 
starts (S6). In the automatic correction mode, a con?rmation 
is made on a state of the ignition key sWitch 42 (S7). In a 
case in Which the ignition key sWitch 42 is in the on 
condition (S8: No), the automatic correction mode comes to 
an end (S24). 

If the ignition key sWitch 42 is in the off condition (S8: 
Yes), a con?rmation is made on a state of the buckle sWitch 
31 (S9). If the buckle sWitch 31 is in the on condition (S10: 
No), the automatic correction mode comes to an end (S24). 

If the buckle sWitch 31 is in the off condition (S10: Yes), 
past history information is read out from the non-volatile 
memory 13 (S11), and a decision is made as to Whether 
abnormality history information exists or not (S 12). If the 
abnormality history information exists (S12: No), the auto 
matic correction mode comes to an end (S24). In this case, 
the “abnormality history information” is information indica 
tive of the fact that an abnormal value Was outputted from 
the load sensors 21 to 24. 

In the case of no abnormality history information (S12: 
Yes), the last correction data “PD” is read out from the 
non-volatile memory 13 (S13). Subsequently, the output 
signals “MD” from the four load sensors 21 to 24 are 
measured (S14), and a decision is made as to Whether or not 
each of the load sensor measurement data “MD” falls beloW 
a predetermined threshold, that is, Whether it is in a normal 
range (S15). If the data “MD” is out of the normal range 
(S16: No), abnormality history information is stored in the 
non-volatile memory 13 (S18), and the automatic correction 
mode comes to an end (S24). The threshold to be used for 
making a decision as to Whether or not the data “MD” is in 
the normal range is set to a vehicle in Which the passenger 
detection ECU 10 is mounted. 

If the data “MD” is in the normal range (S16: Yes), the 
sum of the “MDs” outputted from the load sensors 21 to 24 
is calculated, thereby obtaining an unoccupied-seat decision 
value “CD” (S17). If the decision value “CD” exceeds a 
predetermined unoccupied-seat load value, that is, When a 
passenger sits on the vehicle seat 5 or a baggage exists 
thereon (S19: No), the automatic correction mode comes to 
an end (S24). The “unoccupied-seat load value” is a thresh 
old to be used for making a decision on an unoccupied-seat 
state, and is set at a value obtained by adding a predeter 
mined margin to the dead Weight of the vehicle seat 5. 
Therefore, the unoccupied-seat load value is set to a vehicle 
in Which the passenger detection ECU 10 is mounted. 
On the other hand, if the decision value “CD” is beloW the 

predetermined unoccupied-seat lead value, that is, in the 
case of an unoccupied state (S19,: Yes), the latest correction 
data “ND” is calculated on the basis of the decision value 
“CD” (S20). In this case, the correction data “ND” is 
calculated so that the passenger decision is appropriately 
made When the ignition key sWitch 42 is turned on after the 
present correction operation. Moreover, a comparison is 
made betWeen the last correction data “PD” and the latest 
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correction data “ND” (S21), and if the last correction data 
“PD” and the present correction data “ND” are equal to each 
other (S22: No), the automatic correction mode comes to an 
end (S24). On the other hand, if the last correction data “PD” 
and the present correction data “ND” are different from each 
other (S22: YES), the latest correction data “ND” is stored 
in the non-volatile memory 13 as correction data “PD” for 
the neXt correction operation (S23), and the automatic 
correction mode comes to an end (S24). After the comple 
tion of the automatic correction mode (S24), the operational 
?oW again returns to the step 1 and subsequent steps. 

FIG. 7 is a graphic illustration of a variation of dissipation 
current at the implementation of the automatic correction 
routine. As obvious from FIG. 7, the automatic correction 
mode and the loW poWer consumption mode are repeated on 
a predetermined cycle (automatic correction interval), and 
the dissipation current becomes high during the automatic 
correction mode While it is suppressible during the loW 
poWer consumption mode. 
As seen from the above detailed description, according to 

this embodiment, in a case in Which both the ignition key 
sWitch 42 and the buckle sWitch 31 are in the off conditions 
and a load detection value “CD” Which is the sum of the 
measurement data “MD” from the load sensors 21 to 24 in 
this conditions is beloW a predetermined unoccupied-seat 
load value, the unoccupied-seat reference value (previous 
correction data) is corrected through the use of that load 
detection value. Accordingly, since the ignition key sWitch 
42 is in the off condition, the fact that the vehicle is in a 
stopping condition is detectable. Moreover, since the buckle 
sWitch 31 is in the off condition, the fact that the vehicle seat 
belt is in the unfastened condition is detectable. Still 
moreover, since a load detection value obtained by the load 
sensors 21 to 24 in these conditions is beloW a predeter 
mined unoccupied-seat load value, the fact that a passenger 
does not sit on the vehicle seat 5 and a heavy baggage or the 
like does not eXist thereon is detectable. That is, When the 
vehicle is in the stopping state and a passenger, a heavy 
baggage or the like does not eXist on the vehicle seat 5, the 
state of the vehicle is recogniZed as an unoccupied-seat state, 
and the unoccupied-seat reference value is corrected using a 
load detection value obtained by the load sensors 21 to 24 in 
this state. In addition, in a normal mode When the vehicle is 
moving, a state of a seated passenger on the vehicle seat 5 
is detected on the basis of a relative value betWeen a load 
detection value obtained by the load sensors 21 to 24 and the 
corrected unoccupied-seat reference value. In this case, the 
“detection of a state of a seated passenger” signi?es, for 
eXample, a detection of “adult sits thereon”, “child sits 
thereon”, or “seat is unoccupied”. 

Accordingly, even if a drift of an unoccupied-seat refer 
ence value for load sensor output occurs due to the mechani 
cal accustomiZation of a seat adjuster portion (seat cushion 
frames 26 and the seat tracks 51 and 52), applied mechanical 
repeated vibrations, applied mechanical impacts, environ 
mental variations such as variations of temperature and 
humidity, and aging, the unoccupied-seat reference value is 
securely corrected through the processing in the automatic 
correction routine, Which enables a state of a seated passen 
ger to be detected With high accuracy. Moreover, When the 
vehicle is in a stopping condition, it is possible to more 
stably correct the unoccupied-seat reference value on the 
basis of stabler lead detection values from the load sensors 
21 to 24 Without receiving in?uence of vibrations due to the 
engine revolution or the like or electrical noises. Still 
moreover, because of the employment of signals from the 
ignition key sWitch 42 and the buckle sWitch 31 Which are 
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the eXisting signals in a vehicle, there is no need to addi 
tionally use a sensor or the like for the detection of the 
unoccupied state, thus avoiding an increase in assembling 
steps and cost. 

Furthermore, according to this embodiment, since the 
unoccupied-seat reference value (correction data) is stored 
in the reWritable-type non-volatile memory 13, Whenever 
the unoccupied-seat reference value undergoes correction, 
the unoccupied-seat reference value to be stored in the 
non-volatile memory 13 can be reWritten and the stored 
contents can be maintained even after the poWer-off. 

Still furthermore, according to this embodiment, in a case 
in Which a load detection value obtained by the load sensors 
21 to 24 When both the ignition key sWitch 42 and the buckle 
sWitch 31 are in the off conditions eXceeds a predetermined 
threshold, the correction of the unoccupied-seat reference 
value is inhibited. The case of “a load detection value 
obtained by the load sensors 21 to 24 When both the ignition 
key sWitch 42 and the buckle sWitch 31 are in the off 
conditions exceeds a predetermined threshold” can signify a 
case in Which some abnormality such as a trouble of the load 
sensors 21 to 24 or in?uence of a noise occurs, and the 
correction of the unoccupied-seat reference value is not 
made in such situations, thereby preventing the unoccupied 
seat reference value based on an abnormal detection value 
from being stored. 

Moreover, according to this embodiment, in a case in 
Which a load detection value obtained by the load sensors 21 
to 24 When both the ignition key sWitch 42 and the buckle 
sWitch 31 are in the off conditions eXceeds a predetermined 
threshold, abnormality history information indicative of the 
detection of an abnormal value is stored in the non-volatile 
memory 13, and if the abnormality history information is 
stored in the non-volatile memory 13, the correction of the 
unoccupied-seat reference value is inhibited. In the case of 
the abnormality history information being stored in the 
non-volatile memory 13, since it can be considered that the 
reliability of the present load detection values from the load 
sensors 21 to 24 is loW, the correction of the unoccupied-seat 
reference value is not made in such situations, Which avoids 
storing the unoccupied-seat reference value based on a 
loW-reliability detection value. 

Still moreover, according to this embodiment, since the 
unoccupied-seat reference value is made to be automatically 
corrected on a predetermined cycle (automatic correction 
interval), a state of a seated passenger is detectable With high 
accuracy through the use of the latest unoccupied-seat 
reference value. 

In addition, according to this embodiment, since the 
passenger detection ECU 10 is designed to be operable by 
the vehicle battery 41, there is no need to use a poWer supply 
source additionally. Still additionally, since the system is 
operated in a loW poWer consumption mode during a Waiting 
period in the case of the unoccupied-seat reference value 
being automatically corrected When the ignition key sWitch 
42 is in the off condition, the poWer consumption in the 
vehicle battery 41 is suppressible. 

It should be understood that the present invention is not 
limited to the above-described embodiment, and that it is 
intended to cover all changes and modi?cations of the 
embodiment of the invention herein Which do not constitute 
departures from the spirit and scope of the invention. 

For eXample, although in the above-described embodi 
ment a passenger state decision result is transmitted to the 
vehicle passenger protection control unit 43 for executing 
the spread control on the air bag 44, it is also appropriate that 
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the passenger state decision result is transmitted to a control 
unit for another vehicle passenger protecting device such as 
a seat belt With pretension or a device for repeatedly Winding 
a seat belt through the use of a motor or the like. 

Moreover, although in the above-described embodiment 
the unoccupied-seat reference value is corrected using the 
load measurement data at one point of time, it is also 
appropriate that the load measurement data are stored in 
time series at a plurality of points of time and the 
unoccupied-seat reference value is corrected using the plu 
rality of time-series load measurement data. This surely 
reduce the in?uence of noise or the like and enables the 
correction of the unoccupied-seat reference value to be made 
With higher accuracy. 
What is claimed is: 
1. Avehicle passenger detecting apparatus in Which a load 

sensor is provided to detect a load acting on a vehicle seat 
on the basis of a distortion of a seat adjuster portion in a 
vehicle so that a load detection value taken When said 
vehicle seat is in an unoccupied state is stored as an 
unoccupied-seat reference value in advance and a state of a 
seated passenger on said vehicle seat is detected on the basis 
of a relative value betWeen a load detection value from said 
load sensor and said unoccupied-seat reference value, said 
apparatus comprising reference correcting means for, in a 
case in Which an ignition key sWitch and a buckle sWitch are 
in off conditions and a load detection value from said load 
sensor in said off conditions falls beloW an unoccupied-seat 
load value set in advance, correcting said unoccupied-seat 
reference value through the use of said load detection value 
from said load sensor. 

2. The apparatus according to claim 1, Wherein said 
unoccupied-seat reference value is stored in a reWritable 
type non-volatile memory. 

3. The apparatus according to claim 1, Wherein said 
reference correcting means does not correct said 
unoccupied-seat reference value in a case in Which said load 
detection value from said load sensor When both said 
ignition key sWitch and said buckle sWitch are in the off 
conditions eXceeds a predetermined threshold. 

4. The apparatus according to claim 1, further comprising 
abnormality history storing means for storing abnormality 
history information indicative of a detection of an abnormal 
value in a case in Which said load detection value from said 
load sensor When both said ignition key sWitch and said 
buckle sWitch are in the off conditions exceeds a predeter 
mined threshold so that said reference correcting means does 
not correct said unoccupied-seat reference value When said 
abnormality history information is stored in said abnormal 
ity history storing means. 

5. The apparatus according to claim 1, Wherein said 
reference correcting means automatically corrects said 
unoccupied-seat reference value on a predetermined cycle. 

6. The apparatus according to claim 5, Wherein said 
reference correcting means is operated in a loW poWer 
consumption mode, Which suppresses poWer consumption, 
during a Waiting period in the case of said unoccupied-seat 
reference value being automatically corrected on said pre 
determined cycle. 

7. The apparatus according to claim 6, Wherein said 
reference correcting means is operable through the use of a 
battery mounted in said vehicle. 

8. The apparatus according to claim 1, Wherein said load 
detection value from said load sensor is stored in time series, 
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and said reference correcting means corrects said 
unoccupied-seat reference value through the use of a plu 
rality of load detection values taken in time series. 

9. A vehicle passenger detecting apparatus comprising: 

a seat track interposed betWeen a ?oor of a vehicle and a 
seat cushion frame of said vehicle to make said seat 
cushion frame movable in longitudinal directions of 
said vehicle With respect to said ?oor; and a load sensor 
for detecting a load acting on said seat cushion frame 
on the basis of a displacement of said seat cushion 
frame With respect to an upper rail of said seat track, 
With a load detection value taken When a vehicle seat is 
in an unoccupied state being stored as an unoccupied 
seat reference value in advance and a state of a seated 
passenger on said vehicle seat being detected on the 
basis of a relative value betWeen a load detection value 
from said load sensor and said unoccupied-seat refer 
ence value, 

said apparatus including reference correcting means for, 
in a case in Which an ignition key sWitch and a buckle 
sWitch are in off conditions and a load detection value 
from said load sensor in said off conditions falls beloW 
an unoccupied-seat load value set in advance, correct 
ing said unoccupied-seat reference value through the 
use of said load detection value from said load sensor. 

10. The apparatus according to claim 9, Wherein said 
unoccupied-seat reference value is stored in a reWritable 
type non-volatile memory. 

11. The apparatus according to claim 9, Wherein said 
reference correcting means does not correct said 
unoccupied-seat reference value in a case in Which said load 
detection value from said load sensor When both said 
ignition key sWitch and said buckle sWitch are in the off 
conditions eXceeds a predetermined threshold. 

12. The apparatus according to claim 9, further compris 
ing abnormality history storing means for storing abnormal 
ity history information indicative of a detection of an 
abnormal value in a case in Which said load detection value 
from said load sensor When both said ignition key sWitch and 
said buckle sWitch are in the off conditions eXceeds a 
predetermined threshold so that said reference correcting 
means does not correct said unoccupied-seat reference value 
When said abnormality history information is stored in said 
abnormality history storing means. 

13. The apparatus according to claim 2, Wherein said 
reference correcting means automatically corrects said 
unoccupied-seat reference value on a predetermined cycle. 

14. The apparatus according to claim 13, Wherein said 
reference correcting means is operated in a loW poWer 
consumption mode, Which suppresses poWer consumption, 
during a Waiting period in the case of said unoccupied-seat 
reference value being automatically corrected on said pre 
determined cycle. 

15. The apparatus according to claim 14, Wherein said 
reference correcting means is operable through the use of a 
battery mounted in said vehicle. 

16. The apparatus according to claim 9, Wherein said load 
detection value from said load sensor is stored in time series, 
and said reference correcting means corrects said 
unoccupied-seat reference value through the use of a plu 
rality of load detection values taken in time series. 
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